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1
SHIFT REGISTER FOR RANDOM
COMPENSATION FOR SUB-PIXEL ROW,
DRIVING METHOD THEREOF, GATE
DRIVING CIRCUIT, AND DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application is a National Stage Entry of
PCT/CN2019/070064 filed on Jan. 2, 2019, the disclosure of
which is incorporated by reference herein in its entirety as
part of the present application.

BACKGROUND

The present disclosure relates to the field of display
technologies, and in particular, to a shift register and a
driving method thereof, a gate driving circuit, an array
substrate, and a display device.

In Gate Driver on Array (GOA) technology, a gate driving
circuit is manufactured on an array substrate to realize the
function of scanning pixel circuits row by row. The gate
driving circuit may include a plurality of cascaded shift
registers. A scan signal is output from an output terminal of
the shift register to drive the pixel circuit, while a cascaded
signal is output to drive a next-stage shift register.

In the display field, especially in organic light-emitting
diode (OLED) display devices, the gate driving circuit is
currently integrated in a gate driving chip. In chip design, an
area of the chip is the main factor affecting cost of the chip.
Generally, the gate driving circuit includes a sensing circuit,
a scanning circuit, and a connection circuit (for example, an
OR circuit) connecting an output of the sensing circuit and
an output of the scanning circuit. The structure of the gate
driving circuit is very complicated, such that it is difficult to
meet requirements of high resolution and narrow margin.

Brief Description

Embodiments of the present disclosure provide a shift
register and a driving method thereof, a gate driving circuit,
an array substrate, and a display device.

A first aspect of the present disclosure provides a shift
register. The shift register may include a compensation
selection circuit, a holding circuit, and N shift register
circuits. The holding circuit is configured to hold a blanking
input signal. Each of the N shift register circuits includes a
blanking input circuit configured to provide a blanking
pull-down signal to a first node according to the blanking
input signal and a blanking control signal, an output circuit
configured to output a shift signal via a shift signal output
terminal and output a first drive signal via a first drive signal
output terminal, according to a voltage of the first node. The
compensation selection circuit is configured to provide,
according to a compensation selection control signal and the
shift signal from one of the N shift register circuits, the
blanking input signal to the holding circuit and the N shift
register circuits via a first control node. N is a natural
number greater than 1.

In an embodiment of the present disclosure, the holding
circuit includes a first capacitor. A first end of the first
capacitor is coupled to the first control node. Another end of
the first capacitor is coupled to a second voltage terminal to
receive a second voltage.

In an embodiment of the present disclosure, the compen-
sation selection circuit includes a first transistor. A control
electrode of the first transistor is coupled to a compensation
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selection control signal terminal to receive the compensation
selection control signal. A first electrode of the first transistor
is coupled to the shift signal output terminal of the one of the
N shift register circuits. A second electrode of the first
transistor is coupled to the first control node.

In an embodiment of the present disclosure, the blanking
input circuit includes a second transistor and a third tran-
sistor. A control electrode of the second transistor is coupled
to the first control node, a first electrode of the second
transistor is coupled to a first voltage terminal to receive a
first voltage as the blanking pull-down signal, and a second
electrode of the second transistor is coupled to a first
electrode of the third transistor. A control electrode of the
third transistor is coupled to a first clock signal terminal to
receive a first clock signal as the blanking control signal, and
a second electrode of the third transistor is coupled to the
first node.

In an embodiment of the present disclosure, the output
circuit includes a nineteenth transistor, a twenty-second
transistor, and a second capacitor. A control electrode of the
nineteenth transistor is coupled to the first node, a first
electrode of the nineteenth transistor is coupled to a fourth
clock signal terminal to receive a fourth clock signal, and a
second electrode of the nineteenth transistor is coupled to
the shift signal output terminal. A control electrode of the
twenty-second transistor is coupled to the first node, a first
electrode of the twenty-second transistor is coupled to the
fourth clock signal terminal to receive the fourth clock
signal, and a second electrode of the twenty-second transis-
tor is coupled to the first drive signal output terminal. The
second capacitor is coupled between the first node and the
shift signal output terminal.

In an embodiment of the present disclosure, each of the
shift register circuits further includes a display input circuit.
The display input circuit is configured to provide a display
pull-down signal to the first node according to a display
input signal.

In an embodiment of the present disclosure, the display
input circuit includes a fourth transistor. A control electrode
of the fourth transistor is coupled to a display input signal
terminal to receive the display input signal, a first electrode
of the fourth transistor is coupled to a first voltage terminal
to receive a first voltage as the display pull-down signal, and
a second electrode of the fourth transistor is coupled to the
first node.

In an embodiment of the present disclosure, each of the
shift register circuits further includes a first control circuit,
a pull-up circuit, and a second control circuit. The first
control circuit is configured to control a voltage of a pull-up
node according to the voltage of the first node. The pull-up
circuit is configured to provide a second voltage from a
second voltage terminal to the first node, the shift signal
output terminal, and the first drive signal output terminal
according to the voltage of the pull-up node. The second
control circuit is configured to control the voltage of the
pull-up node according to the blanking control signal and the
voltage of the first control node, and control the voltage of
the pull-up node according to the display input signal.

In an embodiment of the present disclosure, the pull-up
node may include a first pull-up node. The first control
circuit may include a seventh transistor and an eighth
transistor. A control electrode and a first electrode of the
seventh transistor are coupled to a third voltage terminal,
and a second electrode of the seventh transistor is coupled to
the first pull-up node. A control electrode of the eighth
transistor is coupled to the first node, a first electrode of the
eighth transistor is coupled to the first pull-up node, and a
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second electrode of the eighth transistor is coupled to the
second voltage terminal. The pull-up circuit may include a
ninth transistor, a twentieth transistor, and a twenty-third
transistor. A control electrode of the ninth transistor is
coupled to the first pull-up node, a first electrode of the ninth
transistor is coupled to the first node, and a second electrode
of the ninth transistor is coupled to the second voltage
terminal. A control electrode of the twentieth transistor is
coupled to the first pull-up node, a first electrode of the
twentieth transistor is coupled to the shift signal output
terminal, and a second electrode of the twentieth transistor
is coupled to the second voltage terminal. A control elec-
trode of the twenty-third transistor is coupled to the first
pull-up node, a first electrode of the twenty-third transistor
is coupled to the first drive signal output terminal, and a
second electrode of the twenty-third transistor is coupled to
the second voltage terminal. The second control circuit may
include a thirteenth transistor, a fourteenth transistor, and a
fifteenth transistor. A control electrode of the thirteenth
transistor is coupled to a first clock signal terminal to receive
a first clock signal as the blanking control signal, and a first
electrode of the thirteenth transistor is coupled to the first
pull-up node. A control electrode of the fourteenth transistor
is coupled to the first control node, a first electrode of the
fourteenth transistor is coupled to a second electrode of the
thirteenth transistor, and a second electrode of the fourteenth
transistor is coupled to the second voltage terminal. A
control electrode of the fifteenth transistor is coupled to a
display input signal terminal to receive the display input
signal, a first electrode of the fifteenth transistor is coupled
to the first pull-up node, and a second electrode of the
fifteenth transistor is coupled to the second voltage terminal.

In an embodiment of the present disclosure, the pull-up
node may further include a second pull-up node. The first
control circuit further includes a tenth transistor and an
eleventh transistor. A control electrode and a first electrode
of the tenth transistor are coupled to a fourth voltage
terminal, and a second electrode of the tenth transistor is
coupled to the second pull-up node. A control electrode of
the eleventh transistor is coupled to the first node, a first
electrode of the eleventh transistor is coupled to the second
pull-up node, and a second electrode of the eleventh tran-
sistor is coupled to the second voltage terminal. The pull-up
circuit may further include a tweltth transistor, a twenty-first
transistor, and a twenty-fourth transistor. A control electrode
of the twelfth transistor is coupled to the second pull-up
node, a first electrode of the twelfth transistor is coupled to
the first node, and a second electrode of the twelfth transistor
is coupled to the second voltage terminal. A control elec-
trode of the twenty-first transistor is coupled to the second
pull-up node, a first electrode of the twenty-first transistor is
coupled to the shift signal output terminal, and a second
electrode of the twenty-first transistor is coupled to the
second voltage terminal. A control electrode of the twenty-
fourth transistor is coupled to the second pull-up node, a first
electrode of the twenty-fourth transistor is coupled to the
first drive signal output terminal, and a second electrode of
the twenty-fourth transistor is coupled to the second voltage
terminal. The second control circuit may further include a
sixteenth transistor, a seventeenth transistor, and an eigh-
teenth transistor. A control electrode of the sixteenth tran-
sistor is coupled to a first clock signal terminal to receive a
first clock signal as the blanking control signal, and a first
electrode of the sixteenth transistor is coupled to the second
pull-up node. A control electrode of the seventeenth tran-
sistor is coupled to the first control node, a first electrode of
the seventeenth transistor is coupled to a second electrode of
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the sixteenth transistor, and a second electrode of the sev-
enteenth transistor is coupled to the second voltage terminal.
A control electrode of the eighteenth transistor is coupled to
a display input signal terminal to receive the display input
signal, a first electrode of the eighteenth transistor is coupled
to the second pull-up node, and a second electrode of the
eighteenth transistor is coupled to the second voltage ter-
minal.

In an embodiment of the present disclosure, each of the
shift register circuit further includes a reset circuit. The reset
circuit is configured to reset the first node according to a
blanking reset signal from a blanking reset signal terminal,
and reset the first node according to a display reset signal
from a display reset signal terminal.

In an embodiment of the present disclosure, the reset
circuit may include a fifth transistor and a sixth transistor. A
control electrode of the fifth transistor is coupled to the
blanking reset signal terminal, a first electrode of the fifth
transistor is coupled to the first node, and a second electrode
of the fifth transistor is coupled to the second voltage
terminal. A control electrode of the sixth transistor is
coupled to the display reset signal terminal, a first electrode
of the sixth transistor is coupled to the first node, and a
second electrode of the sixth transistor is coupled to the
second voltage terminal.

In an embodiment of the present disclosure, the output
circuit may further include a twenty-fifth transistor and a
third capacitor. A control electrode of the twenty-fifth tran-
sistor is coupled to the first node, and a first electrode of the
twenty-fifth transistor is coupled to a fifth clock signal
terminal to receive a fifth clock signal, and a second elec-
trode of the twenty-fifth transistor is coupled to a second
drive signal output terminal. The third capacitor is coupled
between the first node and the second drive signal output
terminal.

In an embodiment of the present disclosure, the pull-up
circuit may further include a twenty-sixth transistor and a
twenty-seventh transistor. A control electrode of the twenty-
sixth transistor is coupled to the first pull-up node, a first
electrode of the twenty-sixth transistor is coupled to the
second drive signal output terminal, and a second electrode
of the twenty-sixth transistor is coupled to the second
voltage terminal. A control electrode of the twenty-seventh
transistor is coupled to the second pull-up node, a first
electrode of the twenty-seventh transistor is coupled to the
second drive signal output terminal, and a second electrode
of the twenty-seventh transistor is coupled to the second
voltage terminal.

In an embodiment of the present disclosure, the shift
register includes one compensation selection circuit and one
holding circuit.

A second aspect of the present disclosure provides a gate
driving circuit. The gate driving circuit may include M shift
registers and a first sub-clock signal line. A compensation
selection control signal is provided to each of the shift
registers via the first sub-clock signal line.

In an embodiment of the present disclosure, the gate
driving circuit may further include a second sub-clock signal
line and a blanking reset signal line. A shift signal from the
shift register circuit at the i” stage is provided to the
shift-register circuit at the (i+2)” stage as a display input
signal. A first clock signal is provided to each of the shift
register circuits via the second sub-clock signal line. A
blanking reset signal is provided to each of the shift register
circuits via the blanking reset signal line. A shift signal from
the shift register circuit at the (i+3)” stage is provided to the
shift register circuit at the i” stage as a display reset signal.
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In an embodiment of the present disclosure, the gate
driving circuit may further include a third sub-clock signal
line, a fourth sub-clock signal line, a fifth sub-clock signal
line, and a sixth sub-clock signal line. A fourth clock signal
is provided to the shift register circuit at the (4i-3)” stage
via the third sub-clock signal line. The fourth clock signal is
provided to the shift register circuit at the (4i-2)” stage via
the fourth sub-clock signal line. The fourth clock signal is
provided to the shift register circuit at the (4i-1)" stage via
the fifth sub-clock signal line. The fourth clock signal is
provided to the shift register circuit at the 4i” stage via the
sixth sub-clock signal line.

In an embodiment of the present disclosure, the gate
driving circuit may further include a seventh sub-clock
signal line, an eighth sub-clock signal line, a ninth sub-clock
signal line, and a tenth sub-clock signal line. A fifth clock
signal is provided to the shift register circuit at the (4i-3)”
stage via the seventh sub-clock signal line. The fifth clock
signal is provided to the shift register circuit at the (4i-2)"
stage via the eighth sub-clock signal line. The fifth clock
signal is provided to the shift register circuit at the (4i-1)"
stage via the ninth sub-clock signal line. The fifth clock
signal is provided to the shift register circuit at the 4i” stage
via the tenth sub-clock signal line.

A third aspect of the present disclosure provides an array
substrate. The array substrate includes a gate driving circuit
according to the second aspect of the present disclosure.

A fourth aspect of the present disclosure provides a
display device. The display device includes an array sub-
strate according to the third aspect of the present disclosure.

A fifth aspect of the present disclosure provides a method
for driving a shift register according to the first aspect of the
present disclosure. In the method, a blanking input signal is
provided according to a compensation selection control
signal and a shift signal of N shift signals. The blanking
input signal is maintained. A blanking pull-down signal is
provided to a first node according to the blanking input
signal and a blanking control signal. N shift signals are
output via N shift signal output terminals and outputting N
first drive signals are output via N first drive signal output
terminals, respectively, according to a voltage of the first
node.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to illustrate the technical solutions of the present
disclosure more clearly, the drawings of the embodiments
will be briefly described below. It can be understood that the
drawings described below are only related to some of the
embodiments of the present disclosure, rather than limiting
the present disclosure, in which:

FIG. 1 shows a schematic block diagram of a shift register
according to an embodiment of the present disclosure;

FIG. 2 shows a schematic block diagram of a shift register
according to an embodiment of the present disclosure;

FIG. 3 illustrates an exemplary circuit diagram of a shift
register according to an embodiment of the present disclo-
sure;

FIGS. 4A-4E respectively show an exemplary circuit
diagram of a blanking input circuit according to an embodi-
ment of the present disclosure;

FIGS. 5A-5C respectively show an exemplary circuit
diagram of a display input circuit according to an embodi-
ment of the present disclosure;

FIGS. 6A and 6B respectively show an exemplary circuit
diagram of a second control circuit according to an embodi-
ment of the present disclosure;
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FIG. 7 shows an exemplary circuit diagram of a shift
register according to another embodiment of the present
disclosure;

FIG. 8 shows a schematic diagram of a gate driving circuit
according to an embodiment of the present disclosure;

FIG. 9 shows a timing chart of signals during an operation
of a gate driving circuit according to an embodiment of the
present disclosure; and

FIG. 10 shows a schematic flowchart of a method for
driving a shift register according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

In order to make the technical solutions and advantages of
the embodiments of the present disclosure clearer, the tech-
nical solutions of the embodiments of the present disclosure
will be clearly and completely described below in conjunc-
tion with the accompanying drawings. Obviously, the
described embodiments are merely part of the embodiments
of'the present disclosure, rather than all of the embodiments.
According to the described embodiments, all the other
embodiments obtained by those of ordinary skill in the art
without creative labor also fall within the scope of protection
of the present disclosure.

Unless otherwise stated, the technical or scientific terms
used in the present disclosure shall have the ordinary mean-
ings understood by those having ordinary skills in the art to
which the present disclosure belongs. The terms “first”,
“second”, and the like used in the present disclosure do not
indicate any order, quantity, or importance, but are only used
to distinguish different components. Similarly, “a”, “an”, or
“the” and the like do not indicate a limit on quantity, but
rather indicate that there is at least one. Words such as
“including” or “comprising” mean that the element or item
appearing before the word covers the element or item
appearing after the word and the equivalent thereof, without
excluding other elements or items. Words such as “con-
nected” or “coupled” are not limited to physical or mechani-
cal connections, but may include electrical connections, and
may be direct connections or indirect connections through
intermediate media. “Up”, “down”, “left”, “right”, or the
like are only used to indicate the relative position relation-
ship. In a case that the absolute position of the described
object changes, the relative position relationship may also
change accordingly.

When compensating a sub-pixel in an OLED display
panel, in addition to an internal compensation performed by
a pixel compensation circuit in the sub-pixel, an external
compensation can also be performed by configuring a sens-
ing transistor. When performing the external compensation,
a gate driving circuit needs to provide a driving signal for the
scanning transistor and a driving signal for the sensing
transistor, respectively, to the sub-pixels in the display panel.
As described above, in the gate driving circuit, a sensing
circuit can provide a driving signal for the sensing transistor,
and a scanning circuit can provide a driving signal for the
scanning transistor, to cause the sub-pixel to display. For
example, during a displaying phase (Display) of a frame, the
driving signal for the scanning transistor can be provided,
such that the sub-pixels displays. During a blanking phase
(Blank) of a frame, the driving signal for the sensing
transistor can be provided, such that the external compen-
sation can be performed for the sub-pixels. During the
blanking phase, the display panel does not display. In

embodiments of the present disclosure, “one frame”, “each
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frame” or “a frame” includes a displaying phase and a
blanking phase that are performed sequentially.

In a method for external compensation, the driving signals
for sensing from the gate driving circuit are sequentially
scanned row by row. For example, the driving signals for the
sub-pixels of the first row in the display panel are output
during the blanking phase of the first frame. During the
blanking stage of the second frame, the driving signals for
the sub-pixels of the second row in the display panel are
output. In such a way, the driving signals corresponding to
each row of the sub-pixels are output sequentially in each
frame. Therefore, the sequential row by row compensation
of the display panel can be accomplished.

However, when the sequential row by row compensation
method described above is adopted, there may be some
display failure problems: a scanning line that moves sequen-
tially during the scanning display of multiple frames, and a
large difference in brightness in different areas of the display
panel due to the difference of the timings for performing the
external compensations. For example, when the external
compensation is performed to the sub-pixels of the 100th
row in the display panel, the sub-pixels of the 10th, 11th, and
12th rows of the display panel have already been externally
compensated, but the luminous brightness of the sub-pixels
of the 10th, 11th, and 12th rows may have changed at this
time. For example, the luminous brightness of the sub-pixels
of the 10th, 11th, and 12th rows may be reduced. Therefore,
in this situation, uneven brightness may be caused in dif-
ferent areas of the display panel. This problem will be more
obvious in large-sized display panels.

In view of the above problems, a random compensation
for one or more rows of sub-pixels can be implemented with
the shift register device provided by the embodiments of the
present disclosure. Therefore, the display failure problems,
such as scan lines and uneven display brightness due to
sequential compensation, can be avoided. Moreover, the
circuit configuration can be simplified.

Embodiments of the present disclosure provide a shift
register and a driving method thereof, a gate driving circuit,
an array substrate, and a display device. The embodiments
of the present disclosure and examples thereof will be
described in detail below with reference to the drawings.

FIG. 1 illustrates a schematic block diagram of a shift
register according to an embodiment of the present disclo-
sure. As shown in FIG. 1, the shift register 10 may include
a compensation selection circuit 100, a holding circuit 200,
and N shift register circuits (300_1, . . ., 300_N, hereinafter
collectively referred to as 300). N is a natural number greater
than 1.

In an embodiment of the present disclosure, the hold
circuit 200 may hold a blanking input signal. For example,
the holding circuit 200 may be coupled between a first
control node H and a second voltage terminal V2. The
holding circuit 200 can receive the blanking input signal via
the first control node H, and hold the blanking input signal.
In an embodiment, the second voltage terminal may provide
a direct-current (DC) high-level signal, that is, a second
voltage V2 from the second voltage terminal is at a high
level.

Each of the shift register circuits 300 may include a
blanking input circuit (310_1, . . . , 310 N, hereinafter
collectively referred to as 310) and an output circuit
(330_1, . . ., 330 N, hereinafter collectively referred to as
330).

The blanking input circuit 310 may provide a blanking
pull-down signal to a first node (also referred to as a
pull-down node) (Q_1, . . ., Q_N, hereinafter collectively
referred to as Q) according to the blanking input signal and
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a blanking control signal, to control a voltage of the first
node Q. For example, the blanking input circuit 310 may be
coupled to the first control node H to receive the blanking
input signal, coupled to a first clock signal terminal to
receive a first clock signal CLKA as the blanking control
signal, and coupled to a first voltage terminal to receive a
first voltage V1 as the blanking pull-down signal. In an
embodiment, the first voltage terminal may provide a DC
low-level signal, that is, the first voltage V1 is at a low level.

The output circuit 330 may output a shift signal via a shift
signal output terminal (CR_1, . . . ; CR_N, hereinafter
collectively referred to as CR), and output a first drive signal
via a first drive signal output terminal (OUT1_1 . . .
OUT1_N, hereinafter collectively referred to as OUT1),
according to a voltage of the first node Q. For example, the
output circuit 330 may be coupled to a fourth clock signal
terminal to receive a fourth clock signal CLKD. The output
circuit 330 may provide the fourth clock signal CLKD to the
shift signal output terminal CR and the first drive signal
output terminal OUT1, according to the voltage of the first
node Q.

In an embodiment, in the displaying phase of the frame,
the shift signal may be configured to control the shifting of
the shift register circuits at an upper stage and a lower stage,
while the first drive signal may be configured to drive a
scanning transistor in the display panel, thereby driving the
display panel to display. In the blanking phase of the frame,
the first drive signal can be configured to drive a sensing
transistor in a row of sub-pixels in the display panel to sense
a driving current of the row of sub-pixels, thereby perform-
ing compensation based on the sensed driving current.

The compensation selection circuit 100 may provide,
according to a compensation selection control signal OE
from a compensation selection control signal terminal and
the shift signal CR from one shift register circuit of the N
shift register circuits 300, the blanking input signal to the
holding circuit 200, and the N shift register circuits 300 via
the first control node H.

In an embodiment, in the displaying phase of the frame,
a timing sequence of the compensation selection control
signal OF may be configured to be the same as a timing
sequence of the shift signal CR provided to the compensa-
tion selection circuit 100. For example, as shown in FIG. 1,
the shift signal CR_1 from the first shift register circuit
300_1 of the N shift register circuits 300 is provided to the
compensation selection circuit 100. Moreover, in the dis-
playing phase, the timing sequence of the compensation
selection control signal OF is configured to be the same as
the timing sequence of the shift signal CR_1.

In an embodiment, one compensation selection circuit
100 and one holding circuit 200 may provide the blanking
pull-down signal to the N first nodes Q of the N shift register
circuits, such that N driving signals are output via the N
drive signal output terminals. Compared with the case where
one compensation selection circuit 100 and one holding
circuit 200 can only provide a blanking pull-down signal to
one first node Q, the quantity of the compensation selection
circuit 100 and the holding circuit 200 in the gate driving
circuit can be saved, according to the embodiment of the
present disclosure.

FIG. 2 shows a schematic block diagram of a shift register
according to another embodiment of the present disclosure.
As shown in FIG. 2, the shift register 20 may include a
compensation selection circuit 100, a holding circuit 200,
and N shift register circuits 300. The number of the shift
register circuits 300 in the shift register 20 is two or more.
For convenience of description, FIG. 2 only schematically
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illustrates one shift register circuit 300_1 of the shift register
circuits. The structures of other shift register circuits
(300_2 ... 300_N) circuit can refer to the description of the
shift register circuit 300_1.

As shown in FIG. 2, the shift register circuit 300_1 may
include a blanking input circuit 310, a display input circuit
320, an output circuit 330, a first control circuit 340, a
pull-up circuit 350, a second control circuit 360, and a reset
circuit 370. The circuit structures of the compensation
selection circuit 100, the holding circuit 200, and the blank-
ing input circuit 310 are the same as the circuit structures of
the compensation selection circuit 100, the holding circuit
200, and the blanking input circuit 310_1 in FIG. 1, which
have been described above and will not be repeated here.

In an embodiment, the display input circuit 320 may
provide a display pull-down signal to the first node Q
according to a display input signal, to control a voltage of the
first node Q. For example, the display input circuit 320 may
be coupled to a display input signal terminal (STU_1, .. .,
STU_N, hereinafter collectively referred to as STU), to
receive the display input signal. Moreover, the display input
circuit 320 may be coupled to a first voltage terminal to
receive a first voltage V1 as the display pull-down signal.

In an embodiment, the output circuit 330 includes a
second drive signal output terminal, in addition to the first
drive signal output terminal. The output circuit 330 may also
output a second drive signal via the second drive signal
output terminal OUT?2 according to the voltage of the first
node Q. For example, the output circuit 330 may be coupled
to a fifth clock signal terminal to receive a fifth clock signal
CLKE. In an embodiment, the output circuit 330 may further
provide the fifth clock signal CLKE to the second drive
signal output terminal OUT2 according to the voltage of the
first node Q. Furthermore, other structures and functions of
the output circuit 510 may be the same as those of the output
circuit 330_1 in FIG. 1, and details will not be described
herein again. Those skilled in the art can understand that the
number of drive signal output terminals is not limited to two,
and may be more than two. The output circuit may output the
respective drive signals according to the voltage of the first
node Q and the respective clock signals.

The first control circuit 340 may control a voltage of a
pull-up node QB according to the voltage of the first node Q.
For example, the first control circuit 340 may be coupled to
a second voltage terminal to receive a second voltage V2,
and coupled to a third voltage terminal to receive a third
voltage V3. In an embodiment, the second voltage terminal
may provide a DC high-level signal, that is, the second
voltage V2 is at a high level. The first control circuit 600
may control the voltage of the pull-up node QB according to
the second voltage V2 and the third voltage V3, under the
control of the voltage of the first node Q.

Further, the first control circuit 340 may be coupled to a
fourth voltage terminal to receive a fourth voltage V4. The
third voltage terminal and the fourth voltage terminal may
alternately provide a DC low-level signal. For example, one
of the third voltage V3 and the fourth voltage V4 is at a low
level, and the other one is at a high level. In an embodiment,
the first control circuit 340 may control the voltage of the
pull-up node QB according to the second voltage V2 and the
third voltage V3 (or the fourth voltage V4), under the control
of the voltage of the first node Q.

The pull-up circuit 350 may provide the second voltage
V2 from the second voltage terminal to the first node Q, the
shift signal output terminal CR, the first drive signal output
terminal OUT1, and the second drive signal output terminal
OUT?2, according to the voltage of the pull-up node QB. For
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example, the pull-up circuit 350 may be coupled to the
second voltage terminal to receive the second voltage V2.
Therefore, the pull-up circuit 350 can reduce the noise of the
signals output from each terminal by pulling up the first node
Q, the shift signal output terminal CR, and the respective
drive signal output terminals.

The second control circuit 360 may control the voltage of
the pull-up node QB according to the blanking control signal
and the voltage of the first control node H. For example, the
second control circuit 360 may be coupled to the first clock
signal terminal to receive the first clock signal CLKA as a
blanking control signal, and coupled to the second voltage
terminal to receive the second voltage. In an embodiment,
the second control circuit 360 may provide the second
voltage to the pull-up node QB under the control of the first
clock signal CLKA and the voltage of the first control node
H. Moreover, the second control circuit 360 can also control
the voltage of the pull-up node QB according to the display
input signal STU. For example, the second control circuit
360 may be coupled to the display input signal terminal to
receive a display input signal STU. In an embodiment, the
second control circuit 360 may provide the second voltage
to the pull-up node QB under the control of the display input
signal STU. Therefore, the pull-up node QB can be pulled up
by the second control circuit 360.

Moreover, the reset circuit 370 may reset the first node Q
according to a blanking reset signal TRST from a blanking
reset signal terminal, and reset the first node Q according to
a display reset signal STD from a display reset signal
terminal. For example, the reset circuit 370 may be coupled
to the blanking reset signal terminal to receive the blanking
reset signal TRST, coupled to the display reset signal ter-
minal to receive the display reset signal STD, and coupled
to the second voltage terminal to receive the second voltage
V2. In an embodiment, the reset circuit 370 may provide the
second voltage V2 to the first node Q according to the
blanking reset signal TRST, and provide the second voltage
V2 to the first node Q according to the display reset signal
STD.

Those skilled in the art can understand that although FIG.
2 shows the shift register 20 includes the first control circuit
340, the pull-up circuit 350, the second control circuit 360,
and the reset circuit 370, the above examples cannot limit
the protection scope of the present disclosure. In implemen-
tations, a technician may choose to use or not use one or
more of the above circuits according to actual situation.
Various combinations and modifications based on the fore-
going circuits are not deviated from the principles of the
present disclosure. Details are not described herein again.

The shift register according to the embodiments of the
present disclosure are described with exemplary circuit
structures below. FIG. 3 illustrates an exemplary circuit
diagram of a shift register according to an embodiment of
the present disclosure. The shift register is, for example, the
shift register 20 shown in FIG. 2. For sake of brevity, the
circuit structure of only one shift register circuit 300_1 is
shown in FIG. 3. With regard to the circuit structures of
other shift register circuits (300_2, . . ., 300_N), references
can be made to the description of the shift register circuit
300_1. As shown in FIG. 3, the shift register may include a
first transistor M1 to a twenty-seventh transistor M27, and a
first capacitor C1 to a third capacitor C3.

It should be noted that the transistors used in the embodi-
ments of the present disclosure may be thin film transistors
or field effect transistors or other switching devices with like
characteristics. In the embodiments of the present disclo-
sure, the thin film transistor is taken as an example for
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description. A source and a drain of the transistor herein can
be symmetrical in structure, thus there can be no difference
in structure of the source and the drain of the transistor. In
an embodiment of the present disclosure, in order to distin-
guish the two electrodes of the transistor other than a gate,
one electrode can be referred to as a first electrode and the
other electrode can be referred to as a second electrode. The
gate of the transistor can be referred to as a control electrode.
In addition, the transistors can be classified into N-type and
P-type transistors according to the characteristics of the
transistors. If the transistor is a P-type transistor, an ON
voltage is a low-level voltage, for example, 0V, -5V, =10V,
or other suitable voltage, and an OFF voltage is a high-level
voltage, for example, 5V, 10V, or other suitable voltage. If
the transistor is an N-type transistor, an ON voltage is a
high-level voltage, for example, 5V, 10V, or other suitable
voltage, and an OFF voltage is a low-level voltage, for
example, OV, =5V, —10V, or other suitable voltage.

In addition, it should be noted that, in the embodiments of
the present disclosure, the transistors in the shift register are
described as P-type transistors, as an example. Embodiments
of the present disclosure include, but are not limited to, the
above. At least part of the transistors in the shift register, for
example, may also be N-type transistors.

In an embodiment of the present disclosure, the pull-up
node QB may include at least one of a first pull-up node
QB_A and a second pull-up node QB_B. FIG. 3 shows a
case where the pull-up node QB includes both the first
pull-up node QB_A and the second pull-up node QB_B. It
can be understood that the pull-up node QB may also include
only one of the first pull-up node QB_A and the second
pull-up node QB_B, and the associated circuits may only be
adjusted accordingly.

As shown in FIG. 3, the compensation selection circuit
100 includes a first transistor M1. A control electrode of the
first transistor M1 is coupled to a compensation selection
control signal terminal to receive the compensation selection
control signal OE. A first electrode of the first transistor M1
is coupled to the shift signal output terminal CR_1 of the one
shift register circuit 300_1 of the N shift register circuits. A
second electrode of the first transistor M1 is coupled to the
first control node H. In an embodiment, when the compen-
sation selection control signal OF is at a low level, the first
transistor M1 is turned on, such that the shift signal CR _1
can be provided to the first control node H, to provide the
blanking input signal to the holding circuit 200 and the N
shift register circuits 300.

The holding circuit 200 includes a first capacitor C1. A
first end of the first capacitor is coupled to the first control
node H. Another end of the first capacitor is coupled to the
second voltage terminal to receive the second voltage V2.

The blanking input circuit 310 includes a second transis-
tor M2 and a third transistor M3. A control electrode of the
second transistor M2 is coupled to the first control node H.
A first electrode of the second transistor M2 is coupled to the
first voltage terminal to receive the first voltage V1 as the
blanking pull-down signal. A second electrode of the second
transistor M2 is coupled to a first electrode of the third
transistor M3. A control electrode of the third transistor M3
is coupled to the first clock signal terminal to receive the first
clock signal CLKA as the blanking control signal. The first
electrode of the third transistor M3 is coupled to the second
electrode of the second transistor M2. A second electrode of
the transistor M3 is coupled to the first node Q. In an
embodiment, when the voltage of the first control node H
and the first clock signal CLKA are both at low level, the
second transistor M2 and the third transistor M3 are turned
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on, to provide the first voltage V1 to the first node Q, such
that the first node Q is pulled down to low.

The display input circuit 320 includes a fourth transistor
M4. A control electrode of the fourth transistor M4 is
coupled to the display input signal terminal to receive the
display input signal STU. A first electrode of the fourth
transistor M4 is coupled to the first voltage terminal to
receive the first voltage V1 as the display pull-down signal.
A second electrode of the fourth transistor M4 is coupled to
the first node Q. In an embodiment, when the display input
signal STU is at a low level, the fourth transistor M4 is
turned on, to provide the first voltage V1 to the first node Q,
such that the voltage of the first node Q is at a low level.

The output circuit 330 includes a nineteenth transistor
M19, a twenty-second transistor M22, a twenty-fifth tran-
sistor M25, a second capacitor C2, and a third capacitor C3.
A control electrode of the nineteenth transistor M19 is
coupled to the first node Q. A first electrode of the nineteenth
transistor M19 is coupled to the fourth clock signal terminal
to receive the fourth clock signal CLKD. A second electrode
of'the nineteenth transistor M19 is coupled to the shift signal
output terminal CR. A control electrode of the twenty-
second transistor M22 is coupled to the first node Q. A first
electrode of the twenty-second transistor M22 is coupled to
the fourth clock signal terminal to receive the fourth clock
signal CLKD. A second electrode of the twenty-second
transistor M22 is coupled to the first drive signal output
terminal OUT1. A control electrode of the twenty-fifth
transistor M25 is coupled to the first node Q. A first electrode
of the twenty-fifth transistor M25 is coupled to the fifth
clock signal terminal to receive the fifth clock signal CLKE.
A second electrode of the twenty-fifth transistor M25 is
coupled to the second drive signal output terminal OUT2. A
first end of the second capacitor C2 is coupled to the first
node Q, and a second end of the second capacitor C2 is
coupled to the shift signal output terminal CR. A first end of
the third capacitor C3 is coupled to the first node Q, and a
second end of the third capacitor C3 is coupled to the second
drive signal output terminal OUT2.

In an embodiment, when the voltage of the first node Q is
at a low level, the nineteenth transistor M19, the twenty-
second transistor M22, and the twenty-fifth transistor M25
are turned on, to provide the fourth clock signal CLKD to the
shift signal output terminal CR and the first drive signal
output terminal OUT1, and provide the fifth clock signal
CLKE to the second drive signal output terminal OUT2.

The first control circuit 340 includes a seventh transistor
M7, an eighth transistor M8, a tenth transistor M10, and an
eleventh transistor M11. A control electrode and a first
electrode of the seventh transistor M7 are coupled to the
third voltage terminal to receive the third voltage V3. A
second electrode of the seventh transistor M7 is coupled to
the first pull-up node QB_A. A control electrode of the
eighth transistor M8 is coupled to the first node Q. A first
electrode of the eighth transistor M8 is coupled to the first
pull-up node QB_A. A second electrode of the eighth
transistor M8 is coupled to the second voltage terminal to
receive the second voltage V2. A control electrode and a first
electrode of the tenth transistor M10 are coupled to the
fourth voltage terminal to receive the fourth voltage V4. A
second electrode of the tenth transistor M10 is coupled to the
second pull-up node QB_B. A control electrode of the
eleventh transistor M11 is coupled to the first node Q. A first
electrode of the eleventh transistor M11 is coupled to the
second pull-up node QB_B. A second electrode of the
eleventh transistor M11 is coupled to the second voltage
terminal V2 to receive the second voltage V2.



US 11,568,790 B2

13

It can be understood, in a case that the pull-up node QB
includes only the first pull-up node QB_A (or the second
pull-up node QB_B), the first control circuit 600 may
include a seventh transistor M7 and an eighth transistor M8
(or a tenth transistor M10 and eleventh transistor M11). In
this situation, the specific circuit structure is similar and will
not be repeated here.

In an embodiment, the third voltage terminal V3 and the
fourth voltage terminal V4 may be configured to alternately
provide a low level voltage. That is, when the third voltage
terminal V3 provides a high level voltage, the fourth voltage
terminal V4 provides a low level voltage, and the tenth
transistor M10 is turned on. When the third voltage terminal
V3 provides a low level voltage, the fourth voltage terminal
V4 provides a high level voltage, and the seventh transistor
M7 is turned on. Therefore, only one of the seventh tran-
sistor M7 and the tenth transistor M10 is in an ON state. This
can avoid performance drift caused by long-term conduction
of transistor.

When the seventh transistor M7 is turned on, the first
pull-up node QB_A can be charged via the third voltage V3.
When the tenth transistor M10 is turned on, the second
pull-up node QB_B can be charged via the fourth voltage
V4. When the voltage of the first node Q is at a low level,
the eighth transistor M8 and the eleventh transistor M11 are
turned on. For example, with regard to the design of the
transistors, the seventh transistor M7 and the eighth transis-
tor M8 may be configured (for example, by setting the size
ratio of the two transistors, the threshold voltages, etc.), such
that when both the seventh transistor M7 and the eighth
transistor M8 are turned on, the first pull-up node QB_A can
be pulled to a high level via the second voltage V2, which
can cause the twentieth transistor M20, the twenty-third
transistor M23, and the twenty-sixth transistor M26 being
turned off. On the other hand, the tenth transistor M10 and
the eleventh transistor M11 may be configured (for example,
by setting the size ratio of the two transistors, the threshold
voltages, etc.), such that when both the tenth transistor M10
and the eleventh transistor M11 are turned on, the voltage of
the second pull-up node QB_B may be pulled up to a high
level via the second voltage V2, which can cause the
twenty-first transistor M21, the twenty-fourth transistor
M24, and the twenty-seventh transistor M27 being turned off

As shown in FIG. 3, the pull-up circuit 350 includes a
ninth transistor M9, a twentieth transistor M20, a twenty-
third transistor M23, a twelfth transistor M12, a twenty-first
transistor M21, a twenty-fourth transistor M24, a twenty-
sixth transistor M26, and a twenty-seventh transistor M27.

A control electrode of the ninth transistor M9 is coupled
to the first pull-up node QB_A, a first electrode of the ninth
transistor M9 is coupled to the first node Q, and a second
electrode of the ninth transistor M9 is coupled to the second
voltage terminal V2 to receive the second voltage V2. A
control electrode of the twentieth transistor M20 is coupled
to the first pull-up node QB_A, a first electrode of the
twentieth transistor M20 is coupled to the shift signal output
terminal CR, and a second electrode of the twentieth tran-
sistor M20 is coupled to the second voltage terminal V2. A
control electrode of the twenty-third transistor M23 is
coupled to the first pull-up node QB_A, a first electrode of
the twenty-third transistor M23 is coupled to the first drive
signal output terminal OUT1, and a second electrode of the
twenty-third transistor M23 is coupled to the second voltage
terminal V2 to receive the second voltage V2. A control
electrode of the twenty-sixth transistor M26 is coupled to the
first pull-up node QB_A, a first electrode of the twenty-sixth
transistor is coupled to the second drive signal output
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terminal OUT2, and a second electrode of the twenty-sixth
transistor M26 is coupled to the second voltage terminal V2
to receive the second voltage V2. In an embodiment, when
the voltage of the first pull-up node QB_A is at a low level,
the ninth transistor M9, the twentieth transistor M20, the
twenty-third transistor M23, and the twenty-sixth transistor
are turned on, such that the first node Q, the shift signal
output terminal CR, the first drive signal output terminal
OUT1, and the second drive signal output terminal OUT2
are pulled up.

A control electrode of the twelfth transistor M12 is
coupled to the second pull-up node QB_B, a first electrode
of the twelfth transistor M12 is coupled to the first node Q,
and a second electrode of the twelfth transistor M12 is
coupled to the second voltage terminal V2. A control elec-
trode of the twenty-first transistor M21 is coupled to the
second pull-up node QB_B, a first electrode of the twenty-
first transistor M21 is coupled to the shift signal output
terminal CR, and a second electrode of the twenty-first
transistor M21 is coupled to the second voltage terminal V2.
A control electrode of the twenty-fourth transistor M24 is
coupled to the second pull-up node QB_B, a first electrode
of the twenty-fourth transistor M24 is coupled to the first
drive signal output terminal OUT1, and a second electrode
of the twenty-fourth transistor M24 is coupled to the second
voltage terminal V2. A control electrode of the twenty-
seventh transistor M27 is coupled to the second pull-up node
QB_B, a first electrode of the twenty-seventh transistor is
coupled to the second drive signal output terminal OUT?2,
and a second electrode of the twenty-seventh transistor M27
is coupled to the second voltage terminals V2. In an embodi-
ment, when the voltage of the second pull-up node QB_B is
at a low level, the twelfth transistor M12, the twenty-first
transistor M21, the twenty-fourth transistor M24, and the
twenty-seventh transistor M27 are turned on, such that the
first node Q, the shift signal output terminal CR, the first
drive signal output terminal OUT1, and the second drive
signal output terminal OUT2 are pulled up.

It can be understood that when the pull-up node QB only
includes the first pull-up node QB_A (or the second pull-up
node QB_B), the pull-up circuit 700 may include the ninth
transistor M9, the twentieth transistor M20, the twenty-third
transistor M23, and the twenty-sixth transistor (or, the
twelfth transistor M12, the twenty-first transistor M21, the
twenty-fourth transistor M24, and the twenty-seventh tran-
sistor M27). The specific circuit structure is the same and
will not be repeated here.

As shown in FIG. 3, the second control circuit 360 may
include a thirteenth transistor M13, a fourteenth transistor
M14, a fifteenth transistor M15, a sixteenth transistor M16,
a seventeenth transistor M17, and an eighteenth transistor
Mi18.

A control electrode of the thirteenth transistor M13 is
coupled to the first clock signal terminal to receive the first
clock signal CLKA as the blanking control signal, and a first
electrode of the thirteenth transistor M13 is coupled to the
first pull-up node QB_A. A control electrode of the four-
teenth transistor M14 is coupled to the first control node H,
a first electrode of the fourteenth transistor M14 is coupled
to a second electrode of the thirteenth transistor M13, and a
second electrode of the fourteenth transistor M14 is coupled
to the second voltage terminals V2. A control electrode of
the fifteenth transistor M15 is coupled to the display input
signal terminal to receive the display input signal STU. A
first electrode of the fifteenth transistor M15 is coupled to
the first pull-up node QB_A, and a second electrode of the
fifteenth transistor M15 is coupled to the second voltage
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terminal to receive the second voltage V2. In an embodi-
ment, when the voltages of the first clock signal CLKA and
the first control node H are both at a low level, the second
voltage can be provided to the first pull-up node QB_A. In
addition, when the display input signal STU is at a low level,
the second voltage can be provided to the first pull-up node
QB_A.

A control electrode of the sixteenth transistor M16 is
coupled to the first clock signal terminal to receive the first
clock signal CLKA as the blanking control signal, and a first
electrode of the sixteenth transistor M16 is coupled to the
second pull-up node QB_B. A control electrode of the
seventeenth transistor M17 is coupled to the first control
node H, a first electrode of the seventeenth transistor M17 is
coupled to a second electrode of the sixteenth transistor
M16, and a second electrode of the seventeenth transistor
M17 is coupled to the second voltage terminal to receive the
second voltage V2. A control electrode of the eighteenth
transistor M18 is coupled to the display input signal terminal
to receive the display input signal STU. A first electrode of
the eighteenth transistor M18 is coupled to the second
pull-up node QB_B, and a second electrode of the eighteenth
transistor M18 is coupled to the second voltage terminal to
receive the second voltage V2. In an embodiment, when the
voltages of the first clock signal CLKA and the first control
node H are both at a low level, a second voltage can be
provided to the second pull-up node QB_B. In addition,
when the display input signal STU is at a low level, the
second voltage can be provided to the second pull-up node
QB_B.

It can be understood that when the pull-up node QB only
includes the first pull-up node QB_A (or the second pull-up
node QB_B), the pull-up circuit 700 may include the thir-
teenth transistor M13, the fourteenth transistor M14, and the
fifteenth transistor M15 (or, the sixteenth transistor M16, the
seventeenth transistor M17, and the eighteenth transistor
M18). The specific circuit structure is the same and will not
be repeated here.

Moreover, as shown in FIG. 3, the reset circuit 370 may
include a fifth transistor M5 and a sixth transistor M6. A
control electrode of the fifth transistor M5 is coupled to the
blanking reset signal terminal to receive the blanking reset
signal TRST, a first electrode of the fifth transistor M5 is
coupled to the first node Q, and a second electrode of the
fifth transistor M5 is coupled to the second voltage terminal
to receive the second voltage V2. In an embodiment, when
the blanking reset signal TRST is at a low level, the fifth
transistor M5 is turned on, to provide the second voltage V2
to the first node Q. A control electrode of the sixth transistor
M6 is coupled to the display reset signal terminal to receive
the display reset signal STD. A first electrode of the sixth
transistor M6 is coupled to the first node Q. A second
electrode of the sixth transistor M6 is coupled to the second
voltage terminal V2. In an embodiment, when the display
reset signal STD is at a low level, the sixth transistor M6 is
turned on, to provide the second voltage V2 to the first node

It can be understood that the respective circuits in the shift
register according to the embodiment of the present disclo-
sure is not limited to the above circuit structures. Some
circuit modifications can be described schematically below
with reference to the accompanying drawings. The modifi-
cations are also non-limited.

FIGS. 4A-4E respectively show exemplary circuit dia-
grams of the blanking input circuit 310 according to various
embodiments of the present disclosure.
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As shown in FIGS. 4A and 4B, the blanking input circuit
310 is different from the blanking input circuit 310 in FIG.
3 in that the first electrode of the second transistor is coupled
to a different clock signal terminal to receive the correspond-
ing clock signal as the blanking pull-down signal. For
example, the different clock signal terminal to be coupled
may be the third clock signal terminal CLKC or the first
clock signal terminal CLKA. In other words, the blanking
pull-down signal does not need to be maintained at a low
level all the time, it only needs to be at a low level during
the period when the blanking control signal CLKA is at a
low level.

As shown in FIG. 4C, the blanking input circuit 310 is
different from the blanking input circuit 310 in FIG. 4A in
that it further includes a blanking input transistor M3_a. A
control electrode of the blanking input transistor M3_a is
coupled to the second electrode of the second transistor and
the first electrode of the third transistor. A first electrode of
the blanking input transistor M3_a is coupled to the first
voltage terminal V1. A second electrode of the blanking
input transistor M3_a is coupled to the first node Q.

As shown in FIG. 4D, the blanking input circuit 310 is
different from the blanking input circuit 310 in FIG. 4C in
that the third transistor is replaced with a transistor M3_b
and a transistor M3_c. A control electrode of the transistor
M3_b is coupled to the first pull-up node QB_A, and a
control electrode of the transistor M3_c is coupled to the
second pull-up node QB_B. A first electrode of the transistor
M3_b and a first electrode of the transistor M3_c are coupled
to the second electrode of the second transistor. A second
electrode of the transistor M3_b and a second electrode of
the transistor M3_c are coupled to the second voltage
terminal.

As shown in FIG. 4E, the blanking input circuit 310 is
different from the blanking input circuit 310 in FIG. 4C in
that the third transistor is replaced with a transistor M3_b, a
transistor M3_c, and a transistor M3_d. A control electrode
of the transistor M3_b is coupled to the first control node H.
A first electrode of the transistor M3_b is coupled to a
second electrode of the transistor M3_d. A second electrode
of the transistor M3_b is coupled to the second voltage
terminal. A control electrode of the transistor M3 ¢ is
coupled to the first electrode of the transistor M3_b. A first
electrode of the transistor M3_c is coupled to the second
electrode of the second transistor M2. A second electrode of
the transistor M3_c is coupled to the second voltage terminal
V2. A control electrode and a first electrode of the transistor
M3_d are coupled to the third clock signal terminal CLKC.

FIGS. 5A-5C respectively show exemplary circuit dia-
grams of the display input circuit 320 according to various
embodiments of the present disclosure.

As shown in FIG. 5A, the display input circuit 320 may
include a fourth transistor M4 and a fourth leakage-preven-
tive transistor M4_b. A control electrode and a first electrode
of the fourth transistor M4 and a control electrode of the
fourth leakage-preventive transistor M4_b are coupled to the
display input signal terminal to receive the display input
signal STU, as the display pull-down signal. A second
electrode of the fourth transistor M4 is coupled to a first
electrode of the fourth leakage-preventive transistor M4_b.
A second electrode of the fourth leakage-proof transistor
M4_b is coupled to the first node Q.

As shown in FIG. 5B, the display input circuit 320 may
include a fourth transistor M4 and a fourth leakage-preven-
tive transistor M4_b. A control electrode of the fourth
transistor M4 is coupled to the display input signal terminal
to receive the display input signal STU. A first electrode of
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the fourth transistor M4 is coupled to the first voltage
terminal to receive the first voltage V1, as the display
pull-down signal. A control electrode and a first electrode of
the fourth leakage preventive transistor M4_b are coupled to
a second electrode of the fourth transistor M4, and a second
electrode of the fourth transistor M4_b is coupled to the first
node Q.

As shown in FIG. 5C, the display input circuit 320 may
include a fourth transistor M4. A control electrode and a first
electrode of the fourth transistor are coupled to the display
input signal terminal to receive the display input signal STU,
as the display pull-down signal. A second electrode of the
fourth transistor is coupled to the first node Q.

FIGS. 6A and 6B respectively show exemplary circuit
diagrams of the second control circuit 360 according to
various embodiments of the present disclosure.

As shown in FIG. 6A, the second control circuit 360
includes a thirteenth transistor M13, a fifteenth transistor
M15, a sixteenth transistor M16, and an eighteenth transistor
M18. A control electrode of the thirteenth transistor M13 is
coupled to the first clock signal terminal CLKA to receive
the first clock signal as the blanking control signal. A first
electrode of the thirteenth transistor M13 is coupled to the
first pull-up node QB_A. A second electrode of the thirteenth
transistor M13 is coupled to the second voltage terminal V2.
A control electrode of the fifteenth transistor M15 is coupled
to the display input signal terminal STU. A first electrode of
the fifteenth transistor M15 is coupled to the first pull-up
node QB_A. A second electrode of the fifteenth transistor
M15 is coupled to the second voltage terminal V2. A control
electrode of the sixteenth transistor M16 is coupled to the
first clock signal terminal CLKA to receive the first clock
signal as the blanking control signal. A first electrode of the
sixteenth transistor M16 is coupled to the second pull-up
node QB_B. A second electrode of the sixteenth transistor
M16 is coupled to the second voltage terminal V2. A control
electrode of the eighteenth transistor M18 is coupled to the
display input signal terminal. A first electrode of the eigh-
teenth transistor M18 is coupled to the second pull-up node
QB_B. A second electrode of the eighteenth transistor M18
is coupled to the second voltage terminal V2. Compared
with the second control circuit 360 of the shift register 20 in
FIG. 3, the second control circuit 360 in FIG. 6A does not
include the fourteenth transistor M14 and the seventeenth
transistor M17.

As shown in FIG. 6B, the second control circuit 360
includes a fifteenth transistor M15 and an eighteenth tran-
sistor M18. A control electrode of the fifteenth transistor
M15 is coupled to the display input signal terminal STU, a
first electrode of the fifteenth transistor M15 is coupled to
the first pull-up node QB_A, and a second electrode of the
fifteenth transistor M15 is coupled to the second voltage
terminal V2. A control electrode of the eighteenth transistor
M18 is coupled to the display input signal terminal, a first
electrode of the eighteenth transistor M18 is coupled to the
second pull-up node QB_B, and a second electrode of the
eighteenth transistor M18 is coupled to the second voltage
terminal V2. Compared with the second control circuit 360
of the shift register 20 in FIG. 3, the second control circuit
360 in FIG. 6B does not include the thirteenth transistor
M13, the fourteenth transistor M14, the sixteenth transistor
M16, and the seventeenth transistor M17.

FIG. 7 illustrates an exemplary circuit diagram of a shift
register according to another embodiment of the present
disclosure. As shown in FIG. 7, the shift register is different
from the shift register in FIG. 3 in that, the second control
circuit 360 includes a thirteenth transistor M13, a fifteenth
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transistor M15, a sixteenth transistor M16, and an eighteenth
transistor M18. References can be made to the description of
the second control circuit 360 in FIG. 6A. Moreover, the
shift register also includes a first leakage-preventive tran-
sistor M1_b, a third leakage-preventive transistor M3_b, a
fifth leakage-preventive transistor M5_b, a sixth leakage-
preventive transistor M6_b, a ninth leakage-preventive tran-
sistor M9_b, and a twelfth leakage-preventive transistor
M12_b, a twenty-eighth transistor M28, and a twenty-ninth
transistor M29. The working principle of leakage-prevention
will be described below using the first leakage-preventive
transistor M1_b as an example.

A control electrode of the first leakage-preventive tran-
sistor M1_b is coupled to the second clock signal terminal
CLKB, a first electrode of the first leakage-preventive tran-
sistor M1_b is coupled to a second electrode of the twenty-
eighth transistor M28, and a second electrode of the first
leakage-preventive transistor M1_b is coupled to the first
control node H. A control electrode of the twenty-eighth
transistor M28 is coupled to the first control node H, and a
first electrode of the twenty-eighth transistor M28 is coupled
to the second voltage terminal V2 to receive a low-level
second voltage. When the first control node H is at a low
level, the twenty-eighth transistor M28 is turned on under
the control of the voltage level of the first control node H,
to provide a low-level signal from the second voltage
terminal V2 to the first electrode of the leakage-preventive
transistor M1_5, such that both the first electrode and the
second electrode of the first leakage-preventive transistor
M1_b are at a low-level state. Therefore, the charge at the
first control node H is prevented from leaking through the
first leakage-preventive transistor M1_b. As the control
electrode of the first leakage-preventive transistor M1_b and
the control electrode of the first transistor M1 are coupled,
the combination of the first transistor M1 and the first
leakage-preventive M1_b can not only achieve the same
effect as the aforementioned first transistor M1, but also
prevent charge leakage.

Similarly, the third leakage-preventive transistor M3_b,
the fifth leakage-preventive transistor M5_b, the sixth leak-
age-preventive transistor M6_b, the ninth leakage-preven-
tive transistor M9_b, and the twelfth leakage-preventive
transistor M12_5b can be combined with the twenty-ninth
transistor M29, respectively, to achieve leakage prevention
structure. Therefore, the leakage of charge at the first node
Q can be prevented. The working principle of preventing the
leakage of the first node Q is similar with the working
principle of preventing the leakage of the first control node
H described above, and will not be repeated here.

Embodiments of the present disclosure also provide a gate
driving circuit including a shift register. As shown in FIG. 8,
the gate driving circuit 30 may include M shift registers,
where M is an integer greater than 1. Any one or more of the
shift registers may adopt the structure of the shift register 10
or the shift register 20 according to the embodiments of the
present disclosure or a modification thereof. It can be
understood that the gate driving circuit 30 has MxN shift
register circuits. FIG. 8 only schematically shows the first
two shift registers (A1, A2). Each shift register includes, for
example, two shift register circuits (i.e., N=2). As shown in
FIG. 8, the first shift register Al includes a compensation
selection circuit 100, a holding circuit 200 (not shown), a
shift register circuit 300_1 (hereinafter referred to as a first
shift register circuit SC1), and a shift register circuit 300_2
(hereinafter referred to as a second shift register circuit
SC2). The second shift register A2 includes a compensation
selection circuit 100, a holding circuit 200 (not shown), a
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shift register circuit 300_1 (hereinafter referred to as a third
shift register circuit SC3), and a shift register circuit 300 2
(hereinafter referred to as a fourth shift register circuit SC4).
Moreover, the structures and connection relationships of the
third shift register A3 (including a fifth shift register circuit
SC5 and a sixth shift register circuit SC6) to the M-th shift
register are similar with the above. Thus, illustrations
thereof can be omitted here.

As shown in FIG. 8, a display input signal terminal STU
of the first shift register circuit SC1 and a display input
signal terminal STU of the second shift register circuit SC2
receive, respectively, an input signal STU. Moreover, a shift
signal CR from the i shift register circuit is provided to the
(i+2)™ shift register circuit as the display input signal STU.
For example, a shift signal CR of the first shift register
circuit SC1 is configured as a display input signal STU of the
third shift register circuit SC3. A shift signal CR of the
second shift register circuit SC2 is configured as a display
input signal STU of the fourth shift register circuit SC4.

The gate driving circuit 30 further includes a first sub-
clock signal line CLK_1 and a second sub-clock signal line
CLK_2. The first sub-clock signal line CLK_1 provides a
compensation selection control signal OE to each of the
compensation selection circuits 100. The second sub-clock
signal line CLK_2 provides a first clock signal CLKA to
each of the shift register circuits.

The compensation selection circuit 100 in each shift
register receives the shift signal CR from a first one of the
shift register circuits in such shift register, and then provides
a blanking input signal to the first control node H according
to the compensation selection control signal OF and the shift
signal CR. For example, the compensation selection circuit
100 in the first shift register A1 is coupled to the shift signal
output terminal of the first shift register circuit SC1. The
compensation selection circuit 100 in the second shift reg-
ister A2 is coupled to the shift signal output terminal of the
third shift register circuit SC3. The compensation selection
circuit 100 in the third shift register A3 is coupled to the shift
signal output terminal of the fifth shift register circuit SC5
(not shown).

Furthermore, the shift signal CR from the shift register
circuit at the (i+3)” stage is provided to the shift register
circuit at the i stage as a display reset signal STD. For
example, the shift signal CR of the fourth shift register
circuit SC4 is configured as the display reset signal STD of
the first shift register circuit SC1.

The gate driving circuit 30 further includes a blanking
reset signal line TRST. The blanking reset signal line TRST
provides a blanking reset signal TRST to each of the shift
register circuits.

As shown in FIG. 8, the gate driving circuit 30 may
further include a third sub-clock signal line CLKD_1, a
fourth sub-clock signal line CLKD_2, a fifth sub-clock
signal line CLKD_3, and a sixth sub-clock signal line
CLKD_ 4. In an embodiment, the third sub-clock signal line
CLKD_1 provides a fourth clock signal to the shift register
circuit at the (4i-3)" stage. The fourth sub-clock signal line
CLKD_2 provides a fourth clock signal to the shift register
circuit at the (4i-2)" stage. The fifth sub-clock signal line
CLKD_3 provides a fourth clock signal to the shift register
circuit at the (4i-1)" stage. The sixth sub-clock signal line
CLKD_4 provides a fourth clock signal to the shift register
circuit at the 4i” stage. As shown in FIG. 8, the fourth clock
signal is provided to the first shift register circuit SC1 and
the fifth shift register circuit SC5 (not shown) via the third
sub-clock signal line CLKD_1. The fourth clock signal is
provided to the second shift register circuit SC2 and the sixth
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shift register circuit SC6 (not shown) via the fourth sub-
clock signal line CLKD_2. The fourth clock signal is
provided to the third shift register circuit SC3 and the
seventh shift register circuit SC7 (not shown) via the fifth
sub-clock signal line CLKD_3. The fourth clock signal is
provided to the fourth shift register circuit SC4 and the
eighth shift register circuit SC8 (not shown) via the sixth
sub-clock signal line CLKD_4.

Furthermore, the gate driving circuit 30 may further
include a seventh sub-clock signal line CLKE_1, an eighth
sub-clock signal line CLKE_2, a ninth sub-clock signal line
CLKE_3, and a tenth sub-clock signal line CLKE_4. In an
embodiment, the seventh sub-clock signal line CLKE_1
provides a fifth clock signal to the shift register circuit at the
(41-3)" stage. The eighth sub-clock signal line CLKE_2
provides a fifth clock signal to the shift register circuit at the
(4i-2)" stage. The ninth sub-clock signal line CLKE_3
provides a fifth clock signal to the shift register circuit at the
(4i-1)" stage. The tenth sub-clock signal line CLKFE_4
provides a fifth clock signal to the shift register circuit at the
4i” stage. As shown in FIG. 8, the fifth clock signal is
provided to the first shift register circuit SC1 and the fifth
shift register circuit SC5 (not shown) via the seventh sub-
clock signal line CLKE_1. The fifth clock signal is provided
to the second shift register circuit SC2 and the sixth shift
register circuit SC6 (not shown) via the eighth sub-clock
signal line CLKE_2. The fifth clock signal is provided to the
third shift register circuit SC3 and the seventh shift register
circuit SC7 (not shown) via the ninth sub-clock signal line
CLKE_3. The fifth clock signal is provided to the fourth
shift register circuit SC4 and the eighth shift register circuit
SC8 (not shown) via the tenth sub-clock signal line
CLKE 4.

It should be noted that the cascaded relationship shown in
FIG. 8 is only for exemplary purpose. According to the
description of the present disclosure, other cascaded man-
ners may also be implemented according to actual situation.

The working process of the gate driving circuit 30 shown
in FIG. 8 can be described below with reference to the
timing diagram of signals in FIG. 9. In an embodiment, the
shift register (such as, A1, A2, etc.) in the gate driving circuit
30 is configured with a circuit structure of the shift register
shown in FIG. 3, for example.

FIG. 9 shows a diagram for illustrating timing sequences
of signals in the gate driving circuit 30 shown in FIG. 8,
which is arranged to randomly compensate the fifth row of
sub-pixels in the display panel. The signal STU represents
the input signal STU. TRST indicates a signal provided to
the blanking reset signal line TRST. The signals OF and
CLKA represent the signals provided to the first sub-clock
signal line CLK_1 and the second sub-clock signal line
CLK_2, respectively. The signals CLKD_1, CLKD_2,
CLKD_3, and CLKD_4 represent, respectively, signals pro-
vided to the third sub-clock signal line CLKD_1, the fourth
sub-clock signal line CLKD_2, the fifth sub-clock signal
line CLKD_3, and the sixth sub-clock signal line CLKD_4.
The signals CLKE_1, CLKE_2, CLKE_3, and CLKE_4
represent, respectively, signals provided to the seventh sub-
clock signal line CLKE_1, the eighth sub-clock signal line
CLKE_2, the ninth sub-clock signal line CLKE_3, and the
tenth sub-clock signal line CLKE_4.

H<5> represents the voltage of the first control node H in
the third shift register A3 in the gate driving circuit 30, to
provide the blanking input signal to the fifth shift register
circuit SC5 and the sixth shift register circuit SC6 (which are
not shown). Q<5> and Q<6> represent the voltages of the
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first node Q in the fifth shift register circuit SC5 and the sixth
shift register circuit SC6, respectively.

OUT1<1>, OUT1<3>, OUT1<5>, and OUT1<8> repre-
sent the respective first drive signal output terminal OUT1 of
the first shift register circuit SC1, the third shift register
circuit SC3, the fifth shift register circuit SC5, and the eighth
shift register circuit SC8 in the gate drive circuit 30, respec-
tively. OUT2<5> represents the second drive signal output
terminal OUT?2 of the fifth shift register circuit SC5 in the
gate driving circuit 30. It can be noted that the voltage of the
shift signal output terminal CR is the same as the voltage of
the first drive signal output terminal OUT1 in the same shift
register circuit.

In addition, as described above, the transistors shown in
FIG. 3 are all P-type transistors. The first voltage V1 is at a
low level, and the second voltage V2 is at a high level. The
third voltage V3 and the fourth voltage V4 is alternately
provided with a low level.

It can be understood that the signal levels in the diagram
of the timing sequences shown in FIG. 9 are only illustrative
and do not represent the actual level values.

As shown in FIG. 9, one frame 1F includes a displaying
phase and a blanking phase. Before the start of the frame 1F,
the blanking reset signal line TRST and the first sub-clock
signal line CLK_1 both provide low-level signals. Thus,
each shift register is provided with a low-level blanking
reset signal TRST and a low-level compensation selection
control signals OE. The first transistors M1 in the respective
shift registers and the fifth transistors M5 in the respective
shift register circuits are turned on. Therefore, the blanking
input signal STU (i.e., the input signal STU at a high level)
is provided to the first control node H, to control the voltage
of the first control node H to be a high level. The second
voltage V2 (high level) is provided to the first node Q, to
control the voltage of the first node Q to be a high level. As
a result, the first control nodes H and the first nodes Q at the
respective stages are all reset, thereby implementing a global
reset.

Then, the frame 1F starts, the third voltage V3 is at a high
level, and the fourth voltage V4 is at a low level. The seventh
transistor M7 is turned off. The tenth transistor M10 is
turned on. The signal provided by the blanking reset signal
line TRST becomes high level. The fifth transistor M5 is
turned off.

The working process of random scanning the fifth shift
register circuit SC5 (in the third shift register A3) in the gate
driving circuit 30 will be described below in details. The
compensation selection circuit 100 in the third shift register
A3 receives the compensation selection control signal OF
and the shift signal CR<5> from the fifth shift register circuit
SC5. The fifth shift register circuit SC5 receives the shift
signal CR<3>, as the display input signal STU, from the
third shift register circuit SC3. The fifth shift register circuit
SCS5 receives the shift signal CR<8>, as the display reset
signal STD, from the eighth shift register circuit SC8.

In the displaying phase (Display) of the frame 1F, the
working process of the first shift register circuit SC1 is
described as follows.

In the first period (1), the display input signal terminal of
the first shift register circuit SC1 is provided with a low-
level display input signal STU. The fourth transistor M4 is
turned on, such that the first node Q<1>in the first shift
register circuit SC1 can be pulled down to a low level via the
first voltage V1, and held by the second capacitor C2. The
nineteenth transistor M19, the twenty-second transistor
M22, and the twenty-fifth transistor M25 are turned on under
the control of the voltage of the first node Q<1>. As the
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voltage of the fourth clock signal terminal CLKD (coupled
to the third sub-clock signal line CLKD_1) and the voltage
of the fifth clock signal terminal CLKE (coupled to the
seventh sub-clock signal line CLKE_1) are both at the high
level, the shift signal CR <1>, the first drive signal
OUT1<1>, and the second drive signal OUT2<1> are output
at the high level in the first shift register circuit SC1.

In the second period (2), the fourth clock signal terminal
CLKD is provided with a low-level signal. The potential of
the first node Q<1> is further pulled down due to the
bootstrapping effect. Therefore, the nineteenth transistor
M19, the twenty-second transistor M22, and the twenty-fifth
transistor M25 remains enabled, such that both the shift
signal output terminal CR<1> and the first drive signal
output terminal OUT1<1> output low-level signals. For
example, the low-level signal from the shift signal output
terminal CR<1> can be configured for the shifting of scan-
ning the upper and lower shift register circuits. The low-
level signals from the first drive signal output terminal
OUT1<1>and the second drive signal output terminal
OUT2<1> can be configured to drive the sub-pixel units in
a display panel for displaying.

In the third period (3), the fourth clock signal terminal
CLKD is provided with a high-level signal. Because the first
node Q<1> remains at low level, the nineteenth transistor
M19, the twenty-second transistor M22, and the twenty-fifth
transistor M25 are maintained to be turned on. Therefore, the
shift signal CR<1>, the first drive signal OUT1<1>, and the
second drive signal OUT2<1> are all at a high level. Due to
the bootstrapping effect of the second capacitor C2, the
potential of the first node Q <1> may also be increased.

In the fourth period (4), as the display reset signal
terminal STD of the first shift register circuit SC1 is coupled
to the shift signal output terminal CR<4> of the fourth shift
register circuit SC4, while the shift signal output terminal
CR<4> of the fourth shift register circuit SC4 outputs a low
level signal, the display reset signal terminal STD of the first
shift register circuit SC1 is provided with a low level signal.
Thus, the sixth transistor M6 in the first shift register circuit
SC1 is turned on. The first node Q<1> is pulled up to a high
level. In this situation, resetting of the first node Q<1> is
completed. Since the first node Q<1> is at a high level, the
eleventh transistor M11 is turned off. Meanwhile, the low
level at the fourth voltage terminal V4 can cause the voltage
of the second pull-up node QB_B to become low level. The
twelve transistor M12 is turned on, to further control the
voltage of the first node Q<1> to be at a high level.
Moreover, the twenty-first transistor M21, the twenty-fourth
transistor M24, and the twenty-seventh transistor M27 are
also turned on, such that the shift signal output terminal
CR<1>, the first drive signal output terminal OUT1<1>, and
the second drive signal output terminal OUT2 <1> are
further pulled up.

After the display of the sub-pixels in the first row of the
display panel is completed by the first shift register circuit,
the second shift register circuit, the third shift register
circuits, and the like, drives the sub-pixels in the display
panel row by row to implement the display drive of the
frame. Therefore, the displaying phase of the frame 1F is
accomplished.

In this situation, the pull-up control node H is also charged
in the displaying phase Display of the first frame 1F. For
example, when the fifth row of sub-pixels needs to be
compensated in the first frame 1F, the following operations
can also be performed in the displaying phase of the first
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frame 1F. The working process of the fifth shift register
circuit SC5 and related shift register circuits can be
described below.

In the third period (3), the third shift register circuit SC3
outputs a low-level shift signal CR<3>, such that the display
input signal STU of the fifth shift register circuit SC5 is at
a low level. The fourth transistor M4 is turned on, to provide
the first voltage V1 to the first node Q<5>. The voltage of the
first node Q<5> becomes a low level. Therefore, the eighth
transistor M8 and the eleventh transistor M11 are turned on.
The first pull-up node QB_A and the second pull-up node
QB_B are pulled up to high level by the high-level second
voltage V2. Furthermore, because the display input signal
STU is at a low level, the fifteenth transistor M15 and the
eighteenth transistor M18 are turned on, to provide the
high-level second voltage V2 to the first pull-up node QB_A
and the second pull-up node QB_B, respectively. Thus, the
first pull-up node QB_A and the second pull-up node QB_B
can also be pulled up in an assisted manner. In this situation,
the twentieth transistor M20, the twenty-first transistor M21,
the twenty-third transistor M23, the twenty-fourth transistor
M24, the twenty-sixth transistor M26, and the twenty-
seventh transistor are turned off, respectively.

Moreover, the first node Q<5> is at a low level. The
nineteenth transistor M19, the twenty-second transistor
M22, and the twenty-fifth transistor M25 are turned on. The
fourth clock signal CLKD (coupled to the third sub-clock
signal line CLKD_1) is provided to the shift signal output
terminal CR, the first drive signal output terminal
OUT1<5>. The fifth clock signal CLKE (coupled to the
seventh sub-clock signal line CLKE_1) is provided to the
second drive signal output terminals OUT2<5>. Therefore,
the respective output terminals output high-level signals
respectively.

In the fourth period (4), the display input signal STU is at
a high level. The fourth transistor M4 is turned off. The first
node Q<5> is maintained at a low level by the second
capacitor C2. A low-level signal is provided to the fourth
clock signal terminal CLKD via the third sub-clock signal
line CLKD_1, while a low-level signal is provided to the
fifth clock signal terminal CLKE via the seventh sub-clock
signal line CLKE_1. The voltage at the first node Q<5> is
further pulled down due to the bootstrapping effect. The
nineteenth transistor M19, the twenty-second transistor
M22, and the twenty-fifth transistor M25 remain enabled,
such that the low-level signals are output via the shift signal
output terminal CR<5>, the first drive signal output terminal
OUT1<5>, and the second drive signal output terminal
OUT2<5>. Moreover, the first pull-up node QB_A and the
second pull-up node QB_B remain at high level. The twen-
tieth transistor M20, the twenty-first transistor M21, the
twenty-third transistor M23, the twenty-fourth transistor
M24, the twenty-sixth transistor M26 and the twenty-sev-
enth transistor remain disabled.

In addition, in the third shift register A3, the shift signal
CR (OUT1<5>) of the fifth shift register circuit SC5 is
provided to the compensation selection circuit 100 (that is,
the first electrode of the first transistor M1). The timing
sequence of the compensation selection control signal OE at
the displaying phase is configured to be the same as the
timing sequence of the shift signal CR (OUT1<5>). In the
fourth period (4), the compensation selection control signal
OE is provided with a low-level signal. In this situation, the
first transistors M1 in all of the shift registers are turned on.
As the first electrode of the first transistor M1 in the third
shift register A3 receives the low-level shift signal CR
(OUT1<5>), the first control node H<5> of the third shift
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register A3 becomes low level. In this case, in the third shift
register A3, a low-level blanking input signal is provided to
the holding circuit 200, the fifth shift register circuit SCS,
and the sixth shift register circuit SC6 via the first control
node H<5>. Therefore, the blanking input signal is main-
tained by the first capacitor C1, such that the voltage of the
first control node H<5> is held at a low level.

In the fifth period (5), the nineteenth transistor M19, the
twenty-second transistor M22, and the twenty-fifth transistor
M25 remain enabled. A high-level signal is provided to the
fourth clock signal terminal CLKD via the third sub-clock
signal line CLKD_1, while a high-level signal is provided to
the fifth clock signal terminal CLKE via the seventh sub-
clock signal line CLKE_1. Thus, the high-level signals are
output via the shift signal output terminal CR<5>, the first
drive signal output terminal OUT1<5>, and the second drive
signal output terminal OUT2<5>. Due to the voltage differ-
ence across the second capacitor C2 and the third capacitor
C3 unchanged, the voltage at the first node Q<5>may rise by
a certain amplitude, but still be a low level. In this case,
because the display reset signal STD (that is, OUT1<8>) is
at a high level, the first node Q<5> is not pulled up. The
pull-up node Q can be maintained at a lower level.

In the sixth period (6), the eighth shift register circuit SC8
outputs a low-level shift signal CR<8>, such that the display
reset signal STD of the fifth shift register circuit is a
low-level signal. The sixth transistor M6 is turned on.
Therefore, the voltage of the first node Q<5> is reset to a
high level. Moreover, as the voltage of the first node Q<5>
is at a high level, the eleventh transistor M11 is turned off.
The voltage of the second pull-up node QB_B is pulled
down to a low level via the tenth transistor M10. As a result,
the twelfth transistor M12 is turned on to eliminate the noise
at the first node Q<5>. In addition, the twenty-first transistor
M21, the twenty-fourth transistor M24, and the twenty-
seventh transistor M27 are turned on, to provide the second
voltage V2 to the shift signal output terminal CR<5>, the
first drive signal output terminal OUT1<5>, and the second
drive signal output terminal OUT2<5>. Therefore, high-
level signals are output via the output terminals, respec-
tively.

In the displaying phase of the frame 1F described above,
because the first clock signal CLK A has been held at a low
level, the third transistor M3 is maintained disabled. The
third transistor M3 can isolate the influence of the first
control node H on the first node Q.

In the displaying phase, similar to the working process of
the fifth shift register circuit SC5 as described above, the
sixth shift register circuit SC6 also receives the blanking
input signal via the first control node H from the compen-
sation selection circuit 100 of the third shift register A3. The
sixth shift register circuit SC6 outputs the shift signal and the
drive signals according to the fourth clock signal CLKD
provided by the fourth sub-clock signal line CLKD_2 and
the fifth clock signal CLKE provided by the eighth sub-
clock signal line CLKE_2.

Then, the blanking phase (Blank) of the frame 1F starts.
In the seventh period (7), the first control node H<5> is held
at a low level, thus the second transistor M2 is turned on.
The first clock signal CLKA is a low-level signal. The third
transistor M3 is turned on. Therefore, the first voltage V1 of
the first voltage terminal is provided to the first node Q<5>,
such that the voltage of the first node Q<5> becomes a low
level. During this period, the voltages of the fourth clock
signal terminal CLKD and the fifth clock signal terminal
CLKE are both at high levels. The shift signal output
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terminal CR<5>, the first drive signal output terminal
OUT1<5>, and the second drive signal terminals OUT2<5>
are output at high levels.

In the eighth period (8), the voltage of the first control
node H<5> remains at low, thus the second transistor M2 is
turned on. The first clock signal CLK A becomes a high-level
signal, thus the third transistor M3 is turned off. In this
situation, the output circuit can output the respective drive
signals according to the respective clock signals, to drive the
sensing transistors to work. As shown in FIG. 9, the fourth
clock signal CLKD provided by the third sub-clock signal
line CLKD_1 is a low-level signal, such that the voltage
level of the first node Q<5> is further decreased. The shift
signal CR<5> and the first drive signal OUT1<5> are both
at low level. In this case, the first drive signal OUT1<5> at
the low level can drive the sensing transistor in the fifth row
of sub-pixels in the display panel to sense the driving
currents of the sub-pixels in this row. Therefore, the com-
pensation can be made based on the sensed driving currents.
Moreover, the second drive signal output terminal
OUT2<5> outputs the second drive signal under the control
of the fifth clock signal CLKE provided by the seventh
sub-clock signal line CLKE_1.

In addition, the sixth shift register circuit SC6 is provided
with the high-level fourth clock signal CLKD via the fourth
sub-clock signal line CLKD_2 and the high-level fifth clock
signal CLKE via the eighth sub-clock signal line CLKE_2,
thus the sixth shift register circuit SC6 outputs the high-level
first drive signal OUT1<6> and the high-level second drive
signal OUT2<6>. Therefore, although the first pull-up node
H<5> in the third register A3 is still at a low level, the sixth
row of sub-pixels may not be compensated.

It can be understood that, the fifth shift register circuit
SC5 and the sixth shift register circuit SC6 both receive the
blanking input signal (corresponding to the voltage of
H<5>) from the compensation selection module 100 in the
third shift register A3. If the fifth and sixth rows of sub-
pixels needs to be compensated at the same time during a
blanking phase of a frame, the respective clock signals
provided by the corresponding sub-clock signal lines can be
configured correspondingly, such that the sixth shift register
circuit SC6 can also output the corresponding drive signals
under the control of the clock signals during the blanking
phase. Therefore, the corresponding sensing transistors can
be driven to work, thereby realizing compensation for the
sixth row of sub-pixels. Based on this, the gate driving
circuit 30 can compensate multiple rows of sub-pixels
simultaneously.

In the ninth period (9), the fourth clock signal CLKD and
the fifth clock signal CLKE are both at high. The high-level
signals are output via the shift signal output terminal
CR<5>, the first drive signal output terminal OUT1<5>, and
the second drive signal output terminal OUT2<5>. Due to
the voltage difference across the second capacitor C2 and the
third capacitor C3 unchanged, the voltage of the first node
Q<5> rises by a certain amplitude, but is still a low level.

In the tenth period (10), the blanking reset signal line
TRST provides a low level signal to the blanking reset signal
terminal TRST. The fifth transistor M5 is turned on, to reset
the first node Q<35> to a high level. The compensation
selection control signal OF is also at a low level. The first
transistor M1 is turned on. The voltage of the first control
node H<5> is reset with the high-level shift signal CR<5>.

The driving timing of the frame 1F ends. For the driving
process of the gate driving circuit in the subsequent phases
such as other frames, reference can be made to the above
description, and is not repeated here.
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It can be noted that, in the above description of the
working principle of random compensation, illustration is
made based on the example of outputting the driving signal
for the fifth row of the sub-pixels of the display panel in the
blanking phase of the first frame. However, the present
disclosure is not limited thereto. For example, in a case that
the i” row of sub-pixels of the display panel needs to be
compensated in a blanking phase of a certain frame, in a
displaying phase of the frame, the timing sequence of the
compensation selection control signal OF is configured to be
the same as the timing sequence of the shift signal CR
received by the compensation selection circuit of the shift
register comprising the i shift register circuit, to control and
maintain the voltage of the first control node of the shift
register. Then, in the blanking phase, the i”* shift register
circuit is arranged to output the drive signals to drive the
sensing transistor to work under corresponding controls,
thereby performing compensation for the i* row of the
sub-pixels. It should be noted that two signals with the same
timing sequence means that both signals are at low level
during the same time period, and does not require that the
amplitudes of the two signals are exactly the same.

For the other aspects, an array substrate is also provided
according to embodiments of the present disclosure. The
array substrate may include a gate driving circuit according
to an embodiment of the present disclosure. Moreover, a
display device including the array substrate described above
is also provided according to embodiments of the present
disclosure. In embodiments, the display device may include
a liquid crystal panel, a liquid crystal television, a display, an
OLED panel, an OLED television, a electronic paper display
device, a mobile phone, a tablet, a notebook computer, a
digital photo frame, a navigator, and any other product or
component having a display function.

In addition, a method for driving a shift register is also
provided according to embodiments of the present disclo-
sure.

FIG. 10 shows a schematic flowchart of a method for
driving a shift register according to an embodiment of the
present disclosure. The shift register may be any applicable
shift register based on the embodiments of the present
disclosure.

In step 1010, a compensation selection circuit may pro-
vide a blanking input signal, according to a compensation
selection control signal and a shift signal of N shift signals
from N shift signal output terminals, to a holding circuit and
shift register circuits. In an embodiment, in a case that
compensation needs to be made to a certain row of sub-
pixels, the timing sequence for controlling the compensation
selection control signal is configured to be the same as the
timing sequence of the shift signal received by the compen-
sation selection circuit of the shift register including the
corresponding shift register circuit, in step 1010. Therefore,
the voltage of the first control node of the shift register can
be controlled. Then, the compensation selection circuit
provides the received shift signal, as the blanking input
signal, to the holding circuit and the shift register circuits
according to the compensation selection control signal.

In step 1020, the holding circuit may maintain the blank-
ing input signal.

Moreover, in an embodiment, a display input circuit may
provide a display pull-down signal to a first node according
to the display input signal in the displaying phase. According
to the voltage of the first node, N shift signals are output via
the N shift signal output terminals, and N first drive signals
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are output via the N first drive signal output terminals. The
first drive signal can be configured to drive the sub-pixels for
display.

In step 1030, a blanking input circuit may provide a
blanking pull-down signal to the first node according to the
blanking input signal and a blanking control signal.

In step 1040, according to the voltage of the first node, N
shift signals are output via the N shift signal output termi-
nals, and N first drive signals are output via the N first drive
signal output terminals. Therefore, the first drive signal can
be configured to compensate the sub-pixels.

Those skilled in the art can understand that although the
above steps are described in order, the sequences of the steps
in method are not limited thereto. The embodiments of the
present disclosure may be implemented in any other suitable
order.

Several embodiments of the present disclosure have been
described in detail above, but the scope of protection of the
present disclosure is not limited thereto. It is apparent to
those of ordinary skills in the art that various modifications,
substitutions, or changes may be made to the embodiments
of the present disclosure without departing from the spirit
and scope of the present disclosure. The scope of protection
of the present disclosure is defined by the appended claims.

What is claimed is:

1. A shift register comprising a compensation selection
circuit, a holding circuit, and N shift register circuits;

wherein the holding circuit is coupled to the compensa-

tion selection circuit and the N shift register circuits via

a first control node, and is configured to hold a blanking

input signal, wherein the holding circuit comprises a

first capacitor, wherein a first end of the first capacitor

is coupled to the first control node, and wherein another
end of the first capacitor is coupled to a second voltage
terminal to receive a second voltage;

each of the N shift register circuits comprises:

a blanking input circuit coupled to the holding circuit
via the first control node, and configured to provide
a blanking pull-down signal to a first node according
to the blanking input signal and a blanking control
signal, wherein the blanking input circuit comprises
a second transistor and a third transistor, wherein a
control electrode of the second transistor is coupled
to the first control node, wherein a first electrode of
the second transistor is coupled to a first voltage
terminal to receive a first voltage as the blanking
pull-down signal, wherein a second electrode of the
second transistor is coupled to a first electrode of the
third transistor, wherein a control electrode of the
third transistor is coupled to a first clock signal
terminal to receive a first clock signal as the blanking
control signal, and wherein a second electrode of the
third transistor is coupled to the first node;

an output circuit coupled to the blanking input circuit
via the first node and configured to output a shift
signal via a shift signal output terminal and output a
first drive signal via a first drive signal output
terminal, according to a voltage of the first node;

a first control circuit comprising a seventh transistor, an
eighth transistor, a tenth transistor, and an eleventh
transistor, wherein a control electrode and a first
electrode of the seventh transistor are coupled to a
third voltage terminal, wherein a second electrode of
the seventh transistor is coupled to the first pull-up
node, wherein a control electrode of the eighth
transistor is coupled to the first node, wherein a first
electrode of the eighth transistor is coupled to the
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first pull-up node, wherein a second electrode of the
eighth transistor is coupled to the second voltage
terminal, wherein a control electrode and a first
electrode of the tenth transistor are coupled to a
fourth voltage terminal, wherein a second electrode
of the tenth transistor is coupled to the second
pull-up node, wherein a control electrode of the
eleventh transistor is coupled to the first node,
wherein a first electrode of the eleventh transistor is
coupled to the second pull-up node, and wherein a
second electrode of the eleventh transistor is coupled
to the second voltage terminal; and

a second control circuit comprising a thirteenth tran-
sistor, a fourteenth transistor, a sixteenth transistor,
and a seventeenth transistor, wherein a control elec-
trode of the thirteenth transistor is coupled to the first
clock signal terminal to receive the first clock signal
as the blanking control signal, wherein a first elec-
trode of the thirteenth transistor is coupled to a first
pull-up node, wherein a control electrode of the
fourteenth transistor is coupled to the first control
node, wherein a first electrode of the fourteenth
transistor is coupled to a second electrode of the
thirteenth transistor, wherein a second electrode of
the fourteenth transistor is coupled to the second
voltage terminal, wherein a control electrode of the
sixteenth transistor is coupled to the first clock signal
terminal to receive the first clock signal as the
blanking control signal, wherein a first electrode of
the sixteenth transistor is coupled to the second
pull-up node, wherein a control electrode of the
seventeenth transistor is coupled to the first control
node, wherein a first electrode of the seventeenth
transistor is coupled to a second electrode of the
sixteenth transistor, and wherein a second electrode
of the seventeenth transistor is coupled to the second
voltage terminal;

wherein the compensation selection circuit is coupled to

a compensation selection control signal terminal and a
shift signal output terminal of one of the N shift register
circuits, and is configured to provide, according to a
compensation selection control signal from the com-
pensation selection control signal terminal and the shift
signal from the shift signal output terminal of the one
of the N shift register circuits, the blanking input signal
to the holding circuit and the N shift register circuits via
the first control node; and

wherein N is a natural number greater than 1.

2. The shift register according to claim 1, wherein the
compensation selection circuit comprises a first transistor,
wherein a control electrode of the first transistor is coupled
to the compensation selection control signal terminal to
receive the compensation selection control signal, wherein a
first electrode of the first transistor is coupled to the shift
signal output terminal of the one of the N shift register
circuits, and wherein a second electrode of the first transistor
is coupled to the first control node.

3. The shift register according to claim 1, wherein the
output circuit comprises a nineteenth transistor, a twenty-
second transistor, and a second capacitor;

wherein a control electrode of the nineteenth transistor is

coupled to the first node, wherein a first electrode of the
nineteenth transistor is coupled to a fourth clock signal
terminal to receive a fourth clock signal, and wherein
a second electrode of the nineteenth transistor is
coupled to the shift signal output terminal;
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wherein a control electrode of the twenty-second transis-

tor is coupled to the first node, wherein a first electrode
of the twenty-second transistor is coupled to the fourth
clock signal terminal to receive the fourth clock signal,
and wherein a second electrode of the twenty-second
transistor is coupled to the first drive signal output
terminal; and

wherein the second capacitor is coupled between the first

node and the shift signal output terminal.

4. The shift register according to claim 1, wherein each of
the shift register circuits further comprises a display input
circuit, and wherein the display input circuit is coupled to
the blanking input circuit and the output circuit via the first
node and is configured to provide a display pull-down signal
to the first node according to a display input signal.

5. The shift register according to claim 4, wherein the
display input circuit comprises a fourth transistor, wherein a
control electrode of the fourth transistor is coupled to a
display input signal terminal to receive the display input
signal, wherein a first electrode of the fourth transistor is
coupled to the first voltage terminal to receive the first
voltage as the display pull-down signal, and wherein a
second electrode of the fourth transistor is coupled to the
first node.

6. The shift register according to claim 1, wherein each of
the shift register circuits further comprises a pull-up circuit;

wherein the pull-up circuit is coupled to the blanking

input circuit and the output circuit via the first node,
and is configured to provide the second voltage from
the second voltage terminal to the first node, the shift
signal output terminal, and the first drive signal output
terminal according to the voltage of the first pull-up
node and the second pull-up node.

7. The shift register according to claim 6,

wherein the pull-up circuit comprises:

a ninth transistor, wherein a control electrode of the
ninth transistor is coupled to the first pull-up node,
wherein a first electrode of the ninth transistor is
coupled to the first node, and wherein a second
electrode of the ninth transistor is coupled to the
second voltage terminal;

a twentieth transistor, wherein a control electrode of the
twentieth transistor is coupled to the first pull-up
node, wherein a first electrode of the twentieth
transistor is coupled to the shift signal output termi-
nal, and wherein a second electrode of the twentieth
transistor is coupled to the second voltage terminal;
and

a twenty-third transistor, wherein a control electrode of
the twenty-third transistor is coupled to the first
pull-up node, wherein a first electrode of the twenty-
third transistor is coupled to the first drive signal
output terminal, and wherein a second electrode of
the twenty-third transistor is coupled to the second
voltage terminal; and

wherein the second control circuit further comprises:

a fifteenth transistor, wherein a control electrode of the
fifteenth transistor is coupled to a display input
signal terminal to receive the display input signal,
wherein a first electrode of the fifteenth transistor is
coupled to the first pull-up node, and wherein a
second electrode of the fifteenth transistor is coupled
to the second voltage terminal.

8. The shift register according to claim 7,

wherein the pull-up circuit further comprises:

a twelfth transistor, wherein a control electrode of the
twelfth transistor is coupled to the second pull-up
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node, wherein a first electrode of the twelfth tran-
sistor is coupled to the first node, and wherein a
second electrode of the twelfth transistor is coupled
to the second voltage terminal;

a twenty-first transistor, wherein a control electrode of
the twenty-first transistor is coupled to the second
pull-up node, wherein a first electrode of the twenty-
first transistor is coupled to the shift signal output
terminal, and wherein a second electrode of the
twenty-first transistor is coupled to the second volt-
age terminal; and

a twenty-fourth transistor, wherein a control electrode
of the twenty-fourth transistor is coupled to the
second pull-up node, wherein a first electrode of the
twenty-fourth transistor is coupled to the first drive
signal output terminal, and wherein a second elec-
trode of the twenty-fourth transistor is coupled to the
second voltage terminal; and

wherein the second control circuit further comprises:

an eighteenth transistor, wherein a control electrode of
the eighteenth transistor is coupled to the display
input signal terminal to receive the display input
signal, wherein a first electrode of the eighteenth
transistor is coupled to the second pull-up node, and
wherein a second electrode of the eighteenth tran-
sistor is coupled to the second voltage terminal.

9. The shift register according to claim 8, wherein the
output circuit further comprises a twenty-fifth transistor and
a third capacitor;

wherein a control electrode of the twenty-fifth transistor is

coupled to the first node, wherein a first electrode of the

twenty-fifth transistor is coupled to a fifth clock signal

terminal to receive a fifth clock signal, and wherein a

second electrode of the twenty-fifth transistor is

coupled to a second drive signal output terminal; and
wherein the third capacitor is coupled between the first
node and the second drive signal output terminal.

10. The shift register according to claim 9, wherein the
pull-up circuit further comprises a twenty-sixth transistor
and a twenty-seventh transistor;

wherein a control electrode of the twenty-sixth transistor

is coupled to the first pull-up node, wherein a first

electrode of the twenty-sixth transistor is coupled to the

second drive signal output terminal, and wherein a

second electrode of the twenty-sixth transistor is

coupled to the second voltage terminal; and

wherein a control electrode of the twenty-seventh tran-

sistor is coupled to the second pull-up node, wherein a

first electrode of the twenty-seventh transistor is

coupled to the second drive signal output terminal, and
wherein a second electrode of the twenty-seventh tran-
sistor is coupled to the second voltage terminal.

11. The shift register according to claim 6, wherein each
of the shift register circuits further comprises a reset circuit,
and wherein the reset circuit is coupled to the blanking input
circuit, the first control circuit, the pull-up circuit via the first
node, and is configured to reset the first node according to
a blanking reset signal from a blanking reset signal terminal,
and a display reset signal from a display reset signal termi-
nal.

12. The shift register according to claim 11, wherein the
reset circuit comprises a fifth transistor and a sixth transistor;

wherein a control electrode of the fifth transistor is

coupled to the blanking reset signal terminal, wherein

a first electrode of the fifth transistor is coupled to the

first node, and wherein a second electrode of the fifth

transistor is coupled to the second voltage terminal; and
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wherein a control electrode of the sixth transistor is
coupled to the display reset signal terminal, wherein a
first electrode of the sixth transistor is coupled to the
first node, and wherein a second electrode of the sixth
transistor is coupled to the second voltage terminal.

13. The shift register according to claim 1, wherein the
shift register comprises one compensation selection circuit
and one holding circuit.

14. A gate driving circuit comprising M shift registers
according to claim 1 and a first sub-clock signal line,
wherein the compensation selection control signal is pro-
vided to each of the shift registers via the first sub-clock
signal line.

15. The gate driving circuit according to claim 14, further
comprising a second sub-clock signal line and a blanking
reset signal line;

wherein a shift signal from a shift register circuit at an i

stage is provided to the shift register circuit at an (i+2)”
stage as a display input signal;
wherein a first clock signal is provided to each of the shift
register circuits via the second sub-clock signal line;

wherein a blanking reset signal is provided to each of the
shift register circuits via the blanking reset signal line;
and

wherein a shift signal from the shift register circuit at an

(i+3)” stage is provided to the shift register circuit at
the i” stage as a display reset signal.

16. The gate driving circuit according to claim 14, further
comprising a third sub-clock signal line, a fourth sub-clock
signal line, a fifth sub-clock signal line, and a sixth sub-clock
signal line;

wherein a fourth clock signal is provided to a shift register

circuit at a (4i-3)” stage via the third sub-clock signal
line;

wherein the fourth clock signal is provided to the shift

register circuit at a (4i-2)” stage via the fourth sub-
clock signal line;
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wherein the fourth clock signal is provided to the shift
register circuit at a (4i-1)” stage via the fifth sub-clock
signal line; and

wherein the fourth clock signal is provided to the shift

register circuit at a 4i” stage via the sixth sub-clock
signal line.

17. The gate driving circuit according to claim 14, further
comprising a seventh sub-clock signal line, an eighth sub-
clock signal line, a ninth sub-clock signal line, and a tenth
sub-clock signal line;

wherein a fifth clock signal is provided to the shift register

circuit at a (4i-3)" stage via the seventh sub-clock
signal line;

wherein the fifth clock signal is provided to the shift

register circuit at a (4i-2)” stage via the eighth sub-
clock signal line;

wherein the fifth clock signal is provided to the shift

register circuit at a (4i-1)* stage via the ninth sub-
clock signal line; and

wherein the fifth clock signal is provided to the shift

register circuit at a 4i” stage via the tenth sub-clock
signal line.

18. A method for driving a shift register according to
claim 1, the method comprising:

providing the blanking input signal according to the

compensation selection control signal and a shift signal
of N shift signals;

maintaining the blanking input signal;

providing the blanking pull-down signal to the first node

according to the blanking input signal and the blanking
control signal; and

outputting N shift signals via N shift signal output termi-

nals and outputting N first drive signals via N first drive
signal output terminals, respectively, according to the
voltage of the first node.
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